There has been limited systematic examination of whether risk of suicide attempt (SA) among US Army soldiers is associated with time-related deployment variables, such as time in service before first deployment, duration of first deployment, and dwell time (DT) (ie, length of time between deployments).
R ates of suicidal behaviors, including suicide deaths, attempts, and ideation, among US Army soldiers increased considerably during the wars in Iraq and Afghanistan. 1, 2 Findings regarding the association between deployment history and suicidal behaviors are mixed, [2] [3] [4] [5] [6] [7] [8] [9] suggesting that these relationships are complex. Timerelated deployment variables, such as time in service before first deployment, duration of first deployment, and length of time between deployments for recovery, retraining, and reset (ie, dwell time [DT] ), may affect mental health 10-13 but have received little attention in studies of military suicide risk. Understanding time-related factors has implications for managing human resources during combat and predicting suicidal behavior in other high-risk occupations. Perceived preparedness for deployment is associated with more positive mental health outcomes.
14-16 Therefore, soldiers whose first deployment occurs early in their career could be at elevated risk for suicidal behavior. Risk may be particularly high for those who deploy within the first year of service, a time of initial training and US Army acculturation. This adjustment period is difficult for some soldiers, as evidenced by the greatly elevated risk of suicide attempt (SA) among soldiers in their first year. 8 To our knowledge, only one study 4 has examined time in service before first deployment as a risk factor for suicidal behavior, finding that currently deployed enlisted soldiers who were in their first year of service had substantially elevated risk of dying by suicide. However, it is not known how deployment within the first year may affect longer-term risk of suicidal behavior during or after subsequent deployments. Duration of first deployment is another potentially important factor in understanding suicide risk. 17, 18 Longer deployments may increase exposure to deployment-related stressors, such as combat, separation from family, and boredom. 19 There is evidence indicating that greater deployment length is associated with adverse mental, physical, and interpersonal consequences, 20 but this finding is somewhat inconsistent. 12, 21, 22 Furthermore, previous studies often focused on cumulative deployment time over a servicemember's career, which does not specifically address the risk associated with the length of individual deployments. Dwell time allows servicemembers to recover mentally and physically from previous deployments and prepare for upcoming deployments through additional training. 23 Longer DT among soldiers and US Marine Corps members has been associated with decreased odds of mental health problems (eg, posttraumatic stress disorder and depression) and decreased odds of referral for mental health services. 13, 24, 25 Conversely, a study 26 that included all US military services found that longer DT was related to increased risk of mental health diagnosis, although that study did not account for important differences between military branches, including deployment experiences. This study used administrative data from the Army Study to Assess Risk and Resilience in Servicemembers (Army STARRS) 27 to examine the associations of time-related deployment variables (time in service before first deployment, duration of first deployment, and DT) with subsequent risk of SA among Regular Army enlisted soldiers during or after their second deployment. These analyses were conducted before and after adjusting for basic sociodemographic characteristics, other service-related variables, and history of mental health diagnosis. We also investigated whether the associations of time-related deployment variables with SA were modified by each other or by sex, deployment status (currently vs previously deployed), history of mental health diagnosis, or combat occupation. 
Methods

Sample
Time-Related Deployment Variables
Administrative records were used to calculate continuous timerelated deployment variables. These included time in service before first deployment, duration of first deployment (range, 1 to >13 months), and DT between the end of the first deployment and the beginning of the second deployment (range, 2 to >36 months).
Previous Mental Health Diagnosis
We created an indicator variable for any mental health diagnosis during US Army service before second deployment by combining categories derived from administrative medical record ICD-9-CM codes (eg, major depression, bipolar disorder, posttraumatic stress disorder, and personality disorders), excluding postconcussion syndrome, tobacco use disorder, and supplemental V-codes that are not disorders (eg, stressors and adversities and marital problems). Details are listed in eTable 2intheSupplement.
Statistical Analysis
All analyses were conducted using statistical software (SAS, version 9.4; SAS Institute Inc). 32 After examining the timerelated deployment variables (time in service before first deployment, duration of first deployment, and DT) as continuous predictors of SA in univariable logistic regression models, we graphed significant associations by converting odds to probabilities (suicide attempters per 100 000 personyears). We then transformed the functional form of bivariate associations involving these continuous predictors to capture substantively plausible nonlinearities. The associations of the resulting categorical time-related deployment variables with SA were then examined in univariable and multivariable logistic regression analyses. Multivariable models included the time-related deployment variables, sociodemographic characteristics (sex, race/ethnicity, educational level, and marital status), service-related characteristics (age at US Army entry and deployment status), and previous mental health diagnosis before second deployment. We separately examined 2-way interactions of the time-related deployment variables with each other and with sex, deployment status, and previous mental health diagnosis before second deployment to determine whether the associations of time-related deployment variables with SA were modified by other characteristics. Parameter estimates for the continuous timerelated deployment variables are reported as logits. Logistic regression coefficients for categorical predictors were exponentiated to obtain odds ratios (ORs) and 95% CIs. All univariable and multivariable logistic regression models included a dummy predictor for calendar month and year to control for increasing rates of SA during the study period (2004) (2005) (2006) (2007) (2008) (2009) As continuous predictors, time in service before first deployment (logit, −0.01; P < .001) and DT (logit, −0.02; P < .001) had negative univariable associations with SA during or after second deployment, indicating that SA risk increased as time in service before first deployment and DT decreased ( Figure 1 and Figure 2) . Duration of first deployment was not associated with subsequent SA. Time in service before first deployment was dichotomized (≤12 vs >12 months) based on its functional form and the rationale that the first year of service is an important period of initial training and US Army acculturation. In a univariable model, soldiers who deployed within the first 12 months of service were almost twice as likely to attempt suicide as those who deployed later (OR, 1.9; 95% CI, 1.6-2.2) ( Table 2) . To better examine the functional form of DT and its association with SA risk, we created discrete categories by 6-month intervals ranging from 0 to 36 months. In a univariable model, all DT categories greater than 6 months were associated with decreased SA risk compared with DT of 6 months or less (χ 2 5 = 20.2; OR range, 0.4-0.7) (eTable 3 in the Supplement). Pairwise analyses indicated no differences between discrete DT categories greater than 6 months; therefore, we dichotomized the DT variable (≤6 vs >6 months). In a univariable model, DT of 6 months or less was associated with increased odds of subsequent SA relative to longer DT (OR, 1.6; 95% CI, 1.2-2.0) ( Table 2) .
These results persisted when the time-related deployment variables were examined together in a multivariable model that adjusted for sociodemographic and servicerelated characteristics. Odds of SA were higher among soldiers with 12 months or less of service before first deployment (χ 2 1 = 35.8; OR, 1.7; 95% CI, 1.5-2.0) and DT of 6 months or less (χ 2 1 = 17.5; OR, 1.8; 95% CI, 1.4-2.2). We further tested the robustness of these findings by adding deployment status (currently vs previously deployed) and mental health diagnosis before second deployment. Notably, deployment within the first 12 months of service (χ 2 1 = 51.1; OR, 2.0; 95% CI, 1.6-2.4) and DT of 6 months or less (χ 2 1 = 11.1; OR, 1.6; 95% CI, 1.2-2.0) remained significant. The 2-way interaction between time in service before first deployment and DT was nonsignificant when examined in a multivariable model adjusting for all other predictors. The 2-way interactions between each of those predictors and sex, deployment status, previous mental health diagnosis, and duration of first deployment were also nonsignificant.
To examine whether combat vs noncombat MOS modified the associations of early first deployment and DT with SA, we first stratified by sex and then added MOS to the full multivariable model among men (women were not in combat arms at that time) (eTable 4 in the Supplement). Even after adjusting for MOS, SA risk remained higher for men who deployed within the first 12 months of service (OR, 1.9; 95% CI, 1.6-2.3) or had DT of 6 months or less (OR, 1.6; 95% CI, 1.2-2.1) (eTable 5 in the Supplement). When 2-way interactions were examined in separate multivariable models, the associations of early deployment and DT with SA among men did not differ by MOS.
The PARP for deploying within the first 12 months of service (based on the full multivariable model, including deployment status and previous mental health diagnosis before second deployment) was 14.2%, suggesting that SAs might be reduced by as much as 14.2% if all soldiers with 2 deployments served for more than 12 months before their first deployment. The PARP for DT of 6 months less (based on the same multivariable model) was 4.0%, indicating that SAs might be reduced by as much as 4.0% if DT for all soldiers with 2 deployments was greater than 6 months. 
Discussion
Among soldiers with exactly 2 deployments, those who served 12 or fewer months before their first deployment were approximately twice as likely to attempt suicide during or after their second deployment compared with those who had more time to train and acclimate to the military before initial deployment. Risk of SA increased as DT decreased, highlighting that this period of rest, recovery, and preparation between deployments has an important protective role. These associations persisted even after adjusting for other time-related deployment variables and factors that have previously been associated with SA and suicide death in active-duty military personnel and veterans, including sociodemographic and service-related characteristics, deployment status, and previous mental health diagnosis before second deployment. 1, 5, 7, 8, [34] [35] [36] [37] The associations of early first deployment and DT with SA risk were not modified by each other or by sex, deployment status, previous mental health diagnosis, or duration of first deployment. While it is notable that duration of first deployment was not associated with SA risk during or after second deployment, it will be important to examine this question among soldiers who have deployed only once. Soldiers may experience short-term readjustment responses, including insomnia, irritability, and difficulty concentrating, as they transition home between deployments.
38,39
To address these issues and the challenges experienced as soldiers and veterans reunite with family and reintegrate into life at home, 40,41 longer DT may provide additional opportunity for readjustment and preparation for subsequent deployment. For soldiers exposed to significant combat and deployment stressors, DT may be a key period during which to address the influence of these experiences. Research among deployed soldiers indicates that 30 to 36 months of DT is associated with decreased rates of mental health problems (acute stress, anxiety, and depression) comparable to rates of soldiers in garrison. 13 Our findings suggest that the critical DT for reducing SA risk is longer than 6 months. The beneficial associations of DT may well vary across outcomes. Notably, a previous study 4 found no association between DT and suicide death, but those findings were based on the most recent DT among all soldiers with multiple deployments. It is important for future studies to examine the association of DT with different suicidal outcomes using comparable samples. The risks associated with time-related deployment variables were similar among men with combat arms vs other occupations. Although this finding might suggest that combat exposure does not alter the risk associated with early deployment or shorter DT, better measures of combat exposure will be required to draw such conclusions. It is also important to examine time-related variables among other occupations with elevated SA risk, particularly combat medics. 37 Our findings indicate that SAs among soldiers during or after their second deployment might be reduced by as much as 14.2% if all soldiers were in the US Army for more than 1 year before first deployment. Dwell time of longer than 6 months for all soldiers could result in a modest 4.0% reduction in SAs among those who have deployed twice. These findings suggest that personnel management-reflecting training, acculturation, rest, and recovery-is an important aspect of SA risk in the US Army.
Limitations
Several limitations should be considered in the interpretation of these findings. Administrative data may be incomplete or inaccurate. Suicide attempt and mental health records are unlikely to capture all cases, and they are subject to errors in clinician diagnosis and administrative or medical coding. These findings may not generalize to earlier and later periods of the wars in Iraq and Afghanistan or to other US military conflicts. Our findings may not generalize to officers, the US Army National Guard, Army Reserve, or veterans separated from the US Army. We plan to include these populations in future Army STARRS analyses. Notably, our results may have been affected by our requirement that soldiers had exactly 2 deployments because the composition of this group is likely affected by the nonrandom nature of US Army attrition and deployment.
42-44
Future studies should consider time-related deployment variables among soldiers with fewer or more deployments and among those who have separated from the US Army.
Conclusions
Early first deployment and shorter DT were associated with elevated risk of SA among enlisted soldiers with 2 deployments regardless of sociodemographic characteristics, other servicerelated variables, or previous mental health diagnosis before second deployment. These time-related deployment variables are potentially modifiable risk factors for SA, contingent on the operational requirements of the wartime environment. Further consideration should be given to how well the timing of first deployment corresponds with the US Army's training and preparedness goals for new soldiers. The continued focus of the US Army on DT may help mitigate a range of negative outcomes and reduce risk of suicidal behavior. Future research that examines factors associated with DT, including type and extent of social support at home, training and reset opportunities, parenting and household responsibilities and challenges, and family and financial stressors, would provide a better understanding of the association between this period and SA risk. and deaths due to other injuries or illnesses). All records in the 1:200 sample w ere assigned a w eight of 200 to adjust for the under-sampling of months not associated w ith suicide attempt. b The multivariable logistic regression model included all variables listed in the table, plus a dummy predictor variable for calendar month and year to control for secular trends. c < High School includes: General Educational Development credential (GED), home study diploma, occupational program certificate, correspondence school diploma, high school certificate of attendance, adult education diploma, and other non-traditional high school credentials. *p < 0.05
